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THE MECHANISM OF CREATIVE EVOLUTION. By C. C. Hurst,
Fellow of the Linnean Society of London. New York, Macmillan,
1932. Pp. xxi + 365.
Since the rediscovery of Mendel's papers in 1900, the science of genetics
has grown rapidly. Not only has there been a rich increase in our factual
knowledge but there has also appeared a new and elaborate vocabulary. The
complexity of the former and the unfamiliarity of the latter has made the
science of genetics an almost unknown land for all who are not specialists in
that field. It is, therefore, with pleasure that one finds a presentation of the
subject at the same time so full of important scientific data and yet readily
intelligible to the average reader. Dr. Hurst has been actively engaged in
research in the field of genetics for thirty years, investigating crucial problems
in a wide variety of forms in most of the countries of the world. He speaks
with authority and writes lucid, understandable English.
Beginning with a brief review of the historical background of genetics,
he proceeds at once to a discussion of chromosomes and their relationship to
cells. The behavior of chromosomes is stressed, and there is a brief summary
of modern experimental study of them. In not too technical language, the
analysis of chromosomes into their component genes is presented, with emphasis
upon the position of the gene in the chromosome. The constancy in the
number of chromosomes in any particular species is emphasized, and Dr.
Hurst offers this fact as the basis for a solid description of the characteristics
of a species. It is his belief that this criterion is a more adequate measure of
a species than is any other series of descriptive facts. While in many
instances the genetic species coincides with the Linnean species this is not
always so and he believes that the former is a more valid unit than is the
latter.
The experimental study of genes is no less adequately treated. The
evidence for translocation of genes, extra chromosomes, hybridization and
crossing, and for mutations, both natural and experimental, are all briefly but
clearly presented.
There follows a consideration of the evidence showing the relationship
between genes and physical characters. To this important field, Dr. Hurst
has contributed very valuable data concerning the genetic behaviour of attri-
butes and abilities in man. He has shown that these, no less than physical
characters, obey genetic law.
The last five chapters in the book comprise, perhaps, the most interesting
section. Here are presented a number of interesting generalizations based
upon the preceding data. The first of these deal with the nature of the most
primitive evidences of life. He suggests that the filterable viruses, and pos-YALE JOURNAL OF BIOLOGY AND MEDICINE
sibly the bacteriophage, represent living systems which consist of a single
elementary gene or progene. These forms are then not far removed from
the beginnings of life and may represent the simplest organization of matter
in living systems. A second generalization states that the gene is the unit
of life,-that it is a complex molecule or group of molecules so organized
that there can be recognized a sequence through the simple and complex
atoms made up of electrons and protons to the much more complex molecules
which give rise to protogenes and to genes themselves.
The argument then progresses with a description of the processes of
creative evolution. Beginning with the primitive gene of the filterable virus,
and possibly the bacteriophage, the process of evolution proceeds to the union
of scattered groups of genes to provide linear chromosomes. The agents
which bring about this union are, of course, unknown. We can only record
their existence. Later in evolution occurs the addition of cytoplasm to the
gene, resulting in the appearance of the characteristic cell structure. The
elaboration of cells into many cell types precedes the appearance of multicel-
lular organisms. This discussion is followed by a brief but entertaining account
ofthe development ofthe evolutionary tree. Particular emphasis is placed upon
the appearance of mutations and the importance of natural selection in weed-
ing out the less successful mutants. To this familiar thesis of evolution is
added the less familiar theory that short-wave radiations in the terrestrial
atmosphere act upon chromosomes in such a manner as to remove or trans-
locate genes, thereby adding a factor to the production of mutations. Thus
out of old unit-species arise new unit-species. Of the latfer only those survive
whose changes provide adequate adjustment to environmental conditions.
The last chapter is clearly an added speculation. Here Dr. Hurst has
presented a thesis which is at the same time daring and intriguing. Attention
is called first to the fact that at the apex of the evolutionary tree lies man.
To him belongs a quality or characteristic found in no other living systems.
This is the conceptual mind. Through its agency, man is slowly acquiring
dominance over his environment instead of merely reacting to it. Nearly
all the biologists will accompany the author this far. But the next step is a
fearsome one, and involves a prophesy, not only of'the direction of future
evolution but the time involved in the process. It is not fair to try to para-
phrase this prophesy; it should be read. But unfair as it is, the statement
may be made as follows: The conceptual mind has given man dominance
over matter. Human selection, therefore, begins to replace natural selection.
It follows that the future evolution of life and mind may proceed much faster
than the thousand million years whose result is conceptual mind. During the
whole period of the age of the earth, estimated by Jeans as approximately two
thousand million years, matter and life and mind have appeared as different
expressions in time of a genetically related monistic trinity with a common
basis and origin in pure thought. It is Dr. Hurst's thesis that "in the course
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of time the influence of matter on life and mind will gradually become
obliterated and replaced by the influence of mind and its transcendent suc-
cessors in the great steps of creative evolution." Therefore, "the remote
successors of man may be free and independent of matter with infinite possi-
bilities of future progress notwithstanding the complete dissolution of the
universe." Pure thought, then, is the ultimate verity. AU that we know
and see in the universe is but its expression. Or, as Tennyson expresses it-
"One far off Divine Event
To which the whole creation runs."
H. S. BURR.
THE HEART RATE. By Ernst P. Boas, M.D., and Ernst F.
Goldschmidt, Ph.D., Springfield, Ill., Charles C. Thomas, 1932.
This text is an extensive study of the rate of the human heart. Records
obtained by the newly developed cardiotachometer from individuals in both
health and disease and under numerous conditions of activity are shown.
The merit of the authors' method lies in that it places a minimum of restric-
tion upon the subject and hence gives reasonably significant records.
The average heart rate of normal sleeping males was found to be 59.47,
the waking rate 77.8, and the basal rate 61.4. The corresponding rates for
females were faster, the sleeping rate being 65.3, the waking rate 83.9 and
the basal rate 69.9.
The well-known variation in heart rate with muscular activity is shown.
During vigorous exertion rates of 200 and above were obtained.
In discussing the emotional factor it is pointed out that the maximum pulse
rates in surgical patients were obtained just prior to the induction of anesthesia.
The authors emphasize the value of observation during sleep, thus minimizing
this emotional factor.
From a small series of observations menstruation is shown to depress the
pulse rate. No records obtained during pregnancy and labor are shown.
An extensive bibliography is appended. .. EDWARD J. MANWELL.
CARDIAC OUTPUT. By Arthur Grollman, Ph.D., M.D.,
Springfield, Ill., Charles C. Thomas, 1932.
Since 1628, when Harvey argued that the cardiac output per minute
would have to be greater than the total volume of blood in the body, studies
of the exact value of this important index have been made. In this book the
advantages and pitfalls of the early methods, such as the studies of the pulse
or actual measurements of the blood flow with a hemadrometer, are compared
with the modern gasometric estimations. The direct Fick method based on
carbon dioxide and oxygen relations of arterial (obtained by cardiac or artery